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Art Unit: 2825 

DETAILED ACTION 

1. This Office Action pertains to Application No. 09/877,033, filed 11 June 
2001. Claims 1 - 20 remain pending in this Application. 



Claim Rejections - 35 USC § 103 



2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

3. Claims 1 - 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent No. 6,490,715 to Moriwaki et al. (hereinafter, "Moriwaki") in view 
of U.S. Patent No. 5,680,064 to Masaki et al. (hereinafter, "Masaki"). 

4. Referring to claim 1 , Moriwaki discloses a semiconductor device including 
a first power supply line that corresponds to a first power supply voltage and a 
second power supply line that corresponds to a second supply voltage, wherein 
the first power supply voltage differs from the second supply voltage (see Figs. 
5A, 5B, 6; col. 8, lines 34 - 56). Furthermore, Moriwaki teaches: the inclusion of 
at least one function block (Fig. 2, block 121); the use of standard cells (col. 2, 
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lines 31 - 53); and a level converter cell (Figs. 5A and 5B). But Moriwaki does 
not disclose the elements of: (a) a first standard cell arranged in the function 
block having a first power supply terminal connected to a first power supply line; 
(b) a second standard cell having a second power supply terminal connected to 
the second power supply line; and (c) a level converter cell aligned with the first 
and second standard cells and having a third power supply terminal connected to 
a first power supply line and a fourth power supply terminal connected to the 
second supply line. However, Masaki teaches level converter methodologies for 
IC designs such as gate arrays (see Fig. 5; col. 10, lines 28 - 40) that in fact cite 
these additional elements as shown in Fig. 1. Block 1 in Fig. 1 is a function block 
having a first power supply terminal (VDD1 ) connected to a first power supply 
line (Fig. 5); block 2 is a function block with a second power supply (VDD2) 
terminal connected to a second supply line (Fig. 5); and block 3 is a level 
converter with a third power supply terminal connected to the first power supply 
line (VDD1) and a fourth power supply terminal connected to the second supply 
line (VDD2). Thus, Moriwaki and Masaki in combination teach all the elements of 
the claims. Since mix voltage designs are now very common in complex circuit 
designs such as Standard Cell, ASIC and SoC devices due to power dissipation 
and performance concerns, it would therefore be obvious to a person of ordinary 
skill in the art at the time of the invention to combine the teachings of both 
inventions to obtain the same claimed elements. 
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5. As for claims 2 and 3, see Masaki - Figs. 1 and 5, which show the first 
(linear) power supply line VDD1 connecting the first and third terminals, and the 
second (linear) power supply line VDD2 connecting the second and fourth 
terminals, as claimed. 

6. As per claims 4 and 5, see Moriwaki - Fig. 6; col. 8, line 50 - col. 9, line 25 
which cite the claimed elements pertaining to the level converter cell, and the 
standard cell outside the function block. 

7. Referring to claims 6 and 7, see Moriwaki - Figs. 2, 5A, 5B and 6; col. 5, 
lines 22 - 33, which recite how the standard cells, function blocks and level 
converter cell are arranged, as claimed. 

8. Referring to claim 8, Moriwaki teaches a semiconductor device 
comprising: (a) a plurality of blocks including a first block and second block (Fig. 
2); (b) the use of standard cells (col. 2, lines 31 - 53); (c) a level converter cell 
(Figs. 5A and 5B). On the other hand, Masaki recites all the other claimed 
elements of: (a) a first standard cell arranged in the function block having a first 
power supply terminal connected to a first power supply line; (b) a second 
standard cell having a second power supply terminal connected to the second 
power supply line; and (c) a level converter cell aligned with the first and second 
standard cells and having a third power supply terminal connected to a first 
power supply line and a fourth power supply terminal connected to the second 
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supply line. The motivation for combining the two disclosures to obtain the same 
claimed invention is cited in (4) above. 

9. As per claims 9-11, see Moriwaki - Fig. 6; Masaki Figs. 1 , 5 and 22; 
which show in combination how the standard cells, function blocks and level 
converter cell are arranged, as claimed. 

10. As per claims 12-15, see Moriwaki - Figs. 5A and 5B; and Masaki - Fig. 
1; which show in combination how the first, second, third and fourth power supply 
terminals and linear supply lines are connected to the standard cells and to the 
converter cell, as claimed herein. 

1 1 . Referring to claim 16, Moriwaki and Masaki in combination teach a 
designing apparatus for generating layout data of a semiconductor device 
(Moriwaki - Fig. 1), wherein the semiconductor device is provided with a plurality 
of blocks including a first block and a second block (Moriwaki - Fig. 2), a plurality 
of first standard cells arranged in the first and second blocks, a second standard 
cell arranged between the first and second blocks (Moriwaki - Figs. 2, 5A, 5B; 
col. 8, lines 19 - 56), and a level converter cell (see also Masaki - Fig. 1 ); 
wherein each of the standard first standard cells have a first power supply 
terminal formed in the first region, the second standard cell has a second supply 
terminal formed in the second region, and a level converter cell has a third power 
supply terminal formed in the first region, and a fourth power supply terminal 
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formed in the second region (Moriwaki - Figs. 5A and 5B; Masaki - Figs. 1 and 

22), the designing apparatus comprising: a processor, wherein the processor 
obtains a netlist data of the device (Moriwaki - Fig. 1 ; col. 5, lines 14 - 42), sets 
a power supply voltage of each block based on the netlist data, sets a voltage 
between the blocks based on the power supply voltage of each block, generates 
the level converter cell based on the voltage between the blocks, and arranges 
the level converter cell in one of locations in or between the blocks in accordance 
with the power supply voltage and the voltage between the blocks so as to align 
the level converter cell between the first and second standard cells. See (4) - 
(10) above, as well as Moriwaki - Fig. 1 , 5A, 5B; and Masaki - Figs. 1 and 22, 
which teach all the claimed elements. 

1 2. As per claims 1 7 and 1 8, see Moriwaki - Figs. 1 , 6 and 7; col. 8, lines 34 - 
56 which teach how the CAD system (designing apparatus) arranges the level 
converter cell, and aligns the level converter cell with the standard cells and with 
the blocks, as claimed. 

13. Referring to claim 19, Moriwaki and Masaki teach in combination a 
computer readable storage medium storing a program for generating layout data 
of a semiconductor device having a plurality of blocks with a computer (Moriwaki 
- Fig. 1 ; col. 5, lines 14 - 33), wherein the semiconductor device is provided with 
blocks including a first and second block (Moriwaki - Fig. 2), a plurality of first 
standard cells arranged in first and second blocks, a standard cell arranged 
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between the blocks (Morikawi - Figs. 2, 5A, 5B, 6; and col. 8, line 19 to col. 9, 
line 10), and at least one level converter cell (Masaki - Figs. 1 and 22) between 
the standard cells and blocks, wherein each of the first standard cells have a first 
power supply terminal formed in the first region, the second standard cell has a 
second power supply terminal formed in the second region, and a level converter 
cell has a third power supply terminal formed in the first region, and a fourth 
power supply terminal formed in the second region (Masaki - Fig. 1 ), the 
program comprising the steps of: (a) obtaining netlist data (Moriwaki - Fig. 1 , 
block 12); (b) setting a power supply voltage based on netlist data (Moriwaki - 
col. 5, line 33 to col. 6, line 27); (c) setting a voltage between the blocks based 
on supply voltage of each block (Moriwaki - Figs. 5A, 5B, 6 and 7); (d) 
generating the level converter cell based on the on the voltage between the 
blocks (see (c) as well as Masaki - Figs. 1 and 22); and (e) arranging the level 
converter cell in one of locations or in between the blocks so as to align the level 
converter cell with the standard cells (see Moriwaki - Figs. 5A and 5B; Masaki - 
Figs. 1 and 22). Thus, Moriwaki and Masaki cite all the elements of the claim. 

14. Referring to claim 20, Moriwaki and Masaki in combination disclose a 
semiconductor device comprising: (a) a linear first power supply line for supplying 
a first power supply and a linear second power supply line extending parallel to 
the first power supply line for supplying a second supply voltage that is different 
from the first supply voltage (Masaki - Fig. 5); (b) a first block and a second block 
(Moriwaki - Fig. 2); (c) a plurality of first standard cells arranged in each of the 
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blocks having a predetermined shape and includes an end and a first power 
terminal connected to the first power supply line (Masaki - Figs. 1 , 5 and 22; 
Moriwaki - Figs. 5A and 5B); (d) a second standard cell with substantially the 
same shape as the first standard cells and a second power supply terminal 
connected to a second power supply line (see above; Masaki - Figs. 1 and 5; 
Moriwaki - Figs. 5A and 5B); and (e) a level converter cell aligned with the first 
and second standard cells, wherein the level converter cell has substantially the 
same shape as the first and second standard cells (see above; Moriwaki - Figs. 
5A and 5B) and includes an end, a third power supply terminal formed at a 
location separated from the end by the first distance and connected to the first 
power supply line, and a fourth power supply terminal formed on a location 
separated from the end by a second distance and connected to the second 
power supply line (see above; Masaki Figs. 1 and 22). Thus, Masaki and 
Moriwaki in combination teach all the claimed limitations. - 

1 5. The motivation for combining the teachings of Moriwaki and Masaki to 
achieve all the claimed elements of this invention is provided in (4) above. 

Conclusion 

16. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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Pub. No. US 2002/0002700 to Inui et al. cites a method for designing a 
semiconductor device having a plurality of logic elements provided with a plurality 
of power supplies in which a power supply type name is given to each power 
supply in accordance with the purpose of the power supply in each logic element. 

U.S. Patent No. 6,266,798 to Kanazawa et al. discloses a multi power supply IC 
evaluating method which is capable of detecting power supply voltage illegal 
connections, redundant connections, and potential redundant connections from 
connection descriptions contained in the multi power supply IC, and then 
automatically correcting each connection. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Magid Y Dimyan whose telephone number is 
(571) 272-1889. The examiner can normally be reached on Monday - Friday 
8:00 AM -5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Matthew S Smith can be reached on (571) 272-1907. 
The fax phone number for the organization where this application or proceeding 
is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 



Magid Y Dimyan 
Examiner 
Art Unit 2825 
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